Using a data sample of e + e − collision data corresponding to an integrated luminosity of 2.93 fb −1 collected with the BESIII detector at a center-of-mass energy of 
The absolute branching fractions are measured to be B(D 
Introduction
The study of charmed meson decays, which involve both strong and weak interactions, is an interesting and challenging field in particle physics. Experimental measurements of charmed meson decays yield essential information for understanding the intrinsic decay mechanism and provide inputs to theoretical calcula-tions and predictions. For example, Ref. [1] 
BESIII detector and Monte Carlo simulation
BESIII [5] is a cylindrical spectrometer composed of a heliumgas-based main drift chamber (MDC), a plastic scintillator timeof-flight (TOF) system, a CsI(Tl) electromagnetic calorimeter (EMC), a superconducting solenoid providing a 1.0 T magnetic field, and a muon counter. The charged particle momentum resolution in the MDC is 0.5% at a transverse momentum of 1 GeV/c and the photon energy resolution in the EMC at 1 GeV, is 2.5% in the barrel region and 5.0% in the end-cap region. Particle identification (PID) combines the ionization energy loss (dE/dx) in the MDC with information from the TOF to identify particle types. More details about the design and performance of the detector are given in Ref. [5] .
GEANT4-based [6] Monte Carlo (MC) simulation software is used to understand the backgrounds and to determine the detection efficiencies. The generator KKMC [7, 8] is used to simulate the e + e − collision incorporating the effects of beam-energy spread and initial-state radiation (ISR). An inclusive MC sample including D 0D0 , D + D − and non-DD events, ISR production of ψ(3686) and J /ψ , and continuum processes e + e − →(q = u, d, s) is used to study the potential backgrounds. The known decay modes as specified in the Particle Data Group (PDG) [9] are generated by EVTGEN [10, 11] , while the remaining unknown decays of charmonium are modeled by LundCharm [12] .
Analysis strategy
At the ψ(3770) resonance, D 0D0 pairs are produced in a coherent 1 −− state without additional particles. A DT method, which was first developed by the MARK-III Collaboration [13, 14] , is used to measure the absolute BFs. We first select ST events in which a 
where the superscript 'sig' represents a specific D 0 signal decay, ST mode [9] , and the resulting energies and momenta of the two photons are used for subsequent analysis.
The ST candidates are selected by reconstructing D 0 decays to [9] , as summarized in Table 1. For each ST mode, if there is more than one candidate in the event, the one with the minimum | E| is selected.
The M BC distributions of the accepted D 0 candidates are shown in Fig. 1 , where D 0 signals are observed with relatively low backgrounds. Binned maximum likelihood fits to the M BC distributions are performed to obtain the ST yields. In the fits, the signal shape is modeled by the MC simulated shape convolved with a Gaussian function representing the difference between data and MC simulation coming from the beam-energy spread, ISR, the ψ(3770) line shape, and resolution. The combinatorial background is modeled by an ARGUS function [15] . The ST yields are calculated by subtracting the integrated ARGUS background yields from the total events counted in the signal region 1.859 < M BC < 1.871 GeV/c 2 .
The ST efficiency is studied using the same procedure on the inclusive MC sample. The resulting ST yields and the corresponding ST efficiencies are summarized in Table 1 .
Candidates for the SCS decays, D it satisfies a mode-dependent E requirement, which corresponds to three times the value of the resolution around the E peak 
with an error bar are data, the blue solid lines are the total fit curves, the red dashed lines are the signal shapes, and the green long-dashed lines are the background shapes.
based on MC simulation, as summarized in Table 2 . The shift and asymmetry of the E distributions are mainly due to the energy loss in the EMC for multi-photon final states. If there are multiple combinations for a given signal decay in an event, the one with the minimum | E| is selected. 
where m A(B,C ) is the nominal mass of π 0 or η [9] , and re- and (c), respectively. The signal yields and statistical significances, which are estimated from the likelihood difference between the fits with and without the signal included after considering the Table 2 Summary of E requirements, signal yields (N sig DT ), statistical significances, BFs by this measurement and in the PDG [9] . The first and second uncertainties are statistical and systematic, respectively. The upper limit is set at the 90% C.L. change in the number of degrees of freedom, are summarized in Table 2 . Since no obvious D 0 → ηηη signal is observed, an upper limit on its decay BF is determined. We fit the M BC distribution of the D 0 → ηηη candidate events, where the signal is described by the MC simulated shape convoluted with a Gaussian function and the background by an ARGUS function. The parameters of the Gaussian function are fixed to those obtained in the fit of D 0 → π 0 ηη decay. The resultant best fit is shown in Fig. 2 (d) . The PDF for the expected signal yield is taken to be the normalized likelihood L versus the BF in the fit, incorporating the systematic uncertainties as described below, and is shown as the inset plot in Fig. 2 (d) . The upper limit on the BF at the 90% C.L., corresponding to up 0 Table 2 .
Systematic uncertainties
With the DT technique, the BF measurements are insensitive to systematics coming from the ST side since they mostly cancel. For reconstruction efficiencies are taken as the associated systematic uncertainties and are listed in Table 3 for each decay. Uncertainty in the E resolution is studied by widening the E requirement from 3 to 3.5 times the resolution around the E peak. For each decay, the resultant change of the BF is taken as the systematic uncertainty.
To estimate the uncertainty due to the K Assuming all uncertainties, summarized in Table 3 , are independent, the total uncertainties in the BF measurements are obtained by adding the individual uncertainties in quadrature.
Summary
In summary, by analyzing an e + e − annihilation data sample of 2.93 fb −1 collected at Table 2 , and the upper limit in the PDG [9] is also listed. The BF for D 0 → π 0 π 0 π 0 is consistent with the BF upper limit set by CLEO [3] and is approximately three times of its theoretical prediction [20] , which indicates that the model needs to be improved. 
